Effect of lipid peroxidation on transferrin-free iron uptake by rabbit reticulocytes.
The relationship between lipid peroxidation and uptake of transferrin- free iron, Fe(II), by reticulocytes in an experimental system for studying membrane transport of Fe(II) was investigated by using free radical scavengers: BHA (butylated hydroxyanisole), BHT (butylated hydroxytoluene), superoxide dismutase, alpha-tocopherol, propyl gallate and DPPD (N,N-diphenyl-1,4-phenylenediamine), and producers: t-butyl hydroperoxide, cumene hydroperoxide, H2O2 and aluminium carbonate. Measurements were made of MDA (malondialdehyde) and the rate of Fe(II) uptake from a sucrose solution buffered at pH 6.5 by Pipes. Most scavengers and producers used could increase or decrease only slightly the rate of Fe(II) uptake and some of them had no effect on Fe(II) uptake and MDA could not be detected at iron concentration of lower than 10 microM and incubation time of 20 min. At iron concentration of higher than 100 microM and incubation time of 4 h, there was the production of MDA which increased with the increment of iron concentration of incubation medium and BHT could inhibit the production of MDA. In addition, no difference was found in the rates of Fe(II) uptake in three experimental groups whose incubation medium was buffered by Pipes, Mops and Mes respectively. The results suggested that iron could induce free radical reaction under experimental conditions, especially at high concentration of iron and longer incubation time; however, at low concentration of iron (<10 microM) and the usual incubation time (20 min) free radical reaction was very slight and the extent of the reaction was not enough to damage the integrity and function of the membrane of reticulocytes, and that Fe(II) uptake by reticulocytes was not the result of free radical reaction and lipid peroxidation. It was therefore concluded that iron could not initiate its own membrane transport in rabbit reticulocytes by free radical reaction and lipid peroxidation and that the experimental system we used for studying membrane transport of Fe(II) is valid.